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Part I Foundations of Biochemistry 



Many biomolecules are polyfunctional, containing two or more dif- 
ferent kinds of functional groups (Fig. 3--6), each with its own chemical 
characteristics and reactions. Amino acids, an important family of mol- 
ecules that serve primarily as monomeric subunits of proteins, contain 
,at least two different kinds of functional groups: an amino group and a 
carboxyl group, as shown for histidine in Figure 3—6. The ability of an 
amino acid to condense (see Fig. 3-14e) with other amino acids to form 
proteins is dependent on the chemical properties of these two func- 
tional groups. 
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Figure 3-6 Representative biomolecules with mul- 
tiple functional groups. Note that secondary (s) and 
tertiary (t) amino groups have, respectively, one 
and two of their amino hydrogens replaced by other 
groups. 
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Three-Dimensional Structure 

Although the covalent bonds and functional groups of biomolecules are. 
central to their function, they do not tell the whole story. The arrange- 
ment in three-dimensional space of the atoms of a biomolecule is also 
crucially important. Compounds of carbon can often exist in two or 
more chemically indistinguishable three-dimensional forms, only one 
of which is biologically active. This specificity for one particular molec- 
ular configuration is a universal feature of biological interactions. All 
biochemistry is three-dimensional. 
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